Objective: Chronic pain is a significant health problem that is increasing in prevalence, and advances in treatment are needed. Methods: We briefly review the leading evidence-based psychological therapies for chronic pain-cognitive-behavioral and acceptance/ mindfulness-based therapies-and examine several limitations and missing perspectives of these approaches. We review six lesser-known interventions that address these limitations, and we describe our integrative model for psychological assessment and treatment of centralized pain. We present a typical patient and describe how we apply this approach, along with challenges to its implementation and possible solutions to these challenges. Results: Greater pain treatment efficacy may be possible if clinicians: (a) distinguish patients with primarily centralized (i.e., somatoform or nociplastic) pain from those with primarily peripheral (nociceptive, inflammatory, or neuropathic) pain; (b) acknowledge the capacity of the brain not only to modulate pain but also generate as well as attenuate or eliminate centralized pain; (c) consider the powerful role that adverse life experiences and psychological conflicts play in centralized pain; and (d) integrate emotional processing and interpersonal changes into treatment. Our integrative treatment involves delivering a progression of interventions, as needed, to achieve pain reduction: tailored pain neuroscience education, cognitive and mindfulness skills to decrease the pain danger alarm mechanism, behavioral engagement in avoided painful and other feared activities, emotional awareness and expression to reverse emotional avoidance and overcome trauma or psychological conflict, and adaptive communication to decrease interpersonal stress. Conclusions: This integrative assessment and treatment model has the potential to substantially reduce and sometimes eliminate centralized pain by changing the cognitive, behavioral, emotional, and interpersonal processes that trigger and maintain centralized pain.
INTRODUCTION OF A TYPICAL PATIENT
C o-author HS saw Mr. A. (a pseudonym), a middle-aged man who, 7 years earlier, developed low back pain while exercising, although there was no apparent injury. The pain was initially intermittent but worsened over time, becoming almost constant in the left paraspinal lumbar region, but sometimes on the right side, and occasionally radiating to the left buttock. There was no neurological impairment on examination, and an electromyogram was normal, but magnetic resonance imaging (MRI) showed evidence of degenerative disc disease and a moderate-sized disc bulge at L4-5. After unsuccessful physical therapy, he received a series of treatments-injections (epidural, Botox, and piriformis), a TENS unit, medications (duloxetine, gabapentin, and oxycodone), and acupuncture-all with little benefit. He then had a L4-5 fusion and, later, an SI joint fusion; however, he continued to have significant pain. A few years later, neck pain began, described as constant and dull in nature, which increased over the day. A neck MRI revealed facet degeneration, disc space narrowing, and a small disc bulge at C5-6. A neurosurgeon recommended epidural injections, which Mr. A declined. On a recent vacation, however, Mr. A. had no back or neck pain for several days.
Mr. A. denied adverse childhood events, although his parents had high expectations of him, and he described himself as a sensitive child who worried that he was not good enough. He was often anxious and had stomach aches before school presentations or when he feared disappointing his parents, particularly his father. He first experienced chronic pain as a young man after beginning his first real job. At that time, he had gradual onset pain in his left buttock with radiation to the posterior thigh. There were no neurological findings, and the pain resolved after several months. At the same time, he had tension headaches on most days, but these resolved after several years. At the time of onset of the low back pain, there was upheaval in his workplace, resulting in an increased workload and fear of job loss, which was accompanied by onset of the current episode of low back pain. During his life course, he has experienced occasional abdominal discomfort, which increases in stressful situations.
with actual or potential tissue damage or described in terms of such damage" (1) . Two noteworthy aspects of this definition, as we emphasize below, are the "emotional" aspect of pain and the "potential" of-rather than "actual"-tissue damage.
The various Diagnostic and Statistical Manuals have included diagnoses for chronic pain, but they have struggled with nosology and nomenclature. DSM-IV (2) listed "pain disorder" under somatoform disorders and required clinicians to determine the relative contributions of psychological versus medical conditions to the pain-a task that many scholars and clinicians found problematic, but that we consider valuable, as discussed later. DSM-IV also required differentiating somatoform pain disorder from mood and anxiety disorders, which is a problematic goal given the complex relations between pain and emotion (3). DSM-5 (4) replaced somatoform pain disorder with "somatic symptom disorder with predominant pain," which applies to people experiencing "distressing or disruptive" pain-that is, excessive thoughts or anxiety about, or time devoted to the pain. We have concerns about the shift from diagnosing chronic pain based on etiologic mechanisms to viewing patients' cognitions, emotions, and behaviors as only correlates or consequences of pain. As we argue below, such psychological factors not only result from pain but also contribute substantially to chronic pain-especially the subtype of "centralized" pain-and ignoring such contributions limits treatment options and efficacy.
Despite the lack of diagnostic consensus, clinicians and patients readily recognize chronic pain: up to one third of American adults report pain that is present on most days for at least 3 months (5,6). Moreover, there are substantial costs of chronic pain-depression, disability, relationship disruption, opioid dependence, and even death (7, 8) . Although patients often seek and obtain pharmacological, procedural (e.g., injections), or surgical interventions, disappointment with the results, costs, and adverse effects is common (9) . The need for effective psychological treatments is clear.
THE LEADING BEHAVIORAL AND PSYCHOLOGICAL THERAPIES FOR CHRONIC PAIN
For the purpose of this article, we define psychological therapies for chronic pain as interventions that (a) are provided by therapists directly to patients, (b) attempt to change patients' thoughts, feelings, behaviors, or relationships, and (c) have the goal of reducing one or more of the three core chronic pain outcomes: pain severity, pain-related functional impairment, and pain-related mood problems. Psychological therapies for chronic pain vary in their extent of empirical support, inclusion in practice guidelines, and use in clinical settings. Here, we briefly describe the conceptual models and techniques of the two most widely recommended and practiced evidence-based chronic pain therapies in the United States.
Cognitive-Behavioral Therapy
This approach has been tested and supported extensively (10, 11) and is commonly implemented in pain care settings (12) . Cognitivebehavioral therapy (CBT) views pain as a chronic health problem, unlikely to remit, but manageable if patients learn skills to change maladaptive cognitive and behavioral processes. In most CBT approaches, patients are presented a conceptual model (e.g., the gate-control model), which helps them understand that changing their behavior, cognitions, and emotions can attenuate bodily pain and improve functioning and mood. During sessions, patients are taught various self-management skills such as reducing physiological arousal through relaxation training or biofeedback, decreasing pain catastrophizing through cognitive reappraisal, improving mood by engaging in pleasant activities, pacing activities to avoid pain flares and fatigue, and problem-solving to reduce stress. Additional components such as sleep hygiene to improve sleep quality and communication skills to reduce stressful interactions may be included. Patients are given structured homework to practice the skills and implement them in daily life.
Acceptance and Mindfulness-Based Therapies
There is much recent interest in acceptance and mindfulness-based approaches to chronic pain-a broad category that includes acceptance and commitment therapy (ACT) and mindfulness-focused approaches, such as mindfulness-based stress reduction (13) . These approaches encourage the acceptance of one's immediate experience, including one's pain, rather than trying to change, control, or manage it. Acceptance is facilitated by developing mindfulness through meditation and other techniques and helps patients reduce reactivity and rumination by becoming nonjudgmental observers of their sensations, thoughts, and feelings. ACT is conceptually and technically comprehensive, including not only mindfulness training but also more broadly striving for psychological flexibility by "defusing" cognitions, using metaphor, and engaging in activities that are consistent with one's values.
LIMITATIONS AND MISSING PERSPECTIVES OF CURRENT APPROACHES
Cognitive-behavioral and acceptance/mindfulness-based approaches to chronic pain have many strengths, including conceptual models that validate patients' experience of the stressful and disruptive nature of their pain. These approaches also activate change processes or mechanisms that generally lead to better outcomes, including providing patients a new model to understand the role of psychology in their pain, increasing patients' self-efficacy or self-regulation abilities, reducing negative emotions, and increasing adaptive behavioral activities.
However, we see several limitations and missing perspectives of these therapies for chronic pain. We acknowledge that debate surrounds many of these points, and space constraints preclude the extensive analysis that each deserves. These considerations, however, hold the potential to advance pain assessment and intervention, and they have greatly influenced how we conceptualize and treat chronic pain.
1. Current approaches have limited effectiveness. Numerous randomized clinical trials and meta-analyses of those trials indicate that both CBT (10) and acceptance/mindfulness-based interventions (14) are effective for chronic pain. However, the presence of an effect is less important than its magnitude. An important Cochrane review concluded that CBT has only small to medium effects (d = −0.21 to −0.38) on pain, disability, and mood at posttreatment when compared with no treatment or treatment-as-usual, and effects are even more limited and sometimes nonsignificant at longer-term follow-ups and when CBT is compared with active controls (11) . Similarly, acceptance and mindfulness-based therapies are effective beyond no treatment or usual care, and given its goal of values-based action rather than pain reduction, ACT seems to have somewhat stronger effects on functioning and mood than on pain severity, which changes little (14) . Overall, it seems that both CBT and acceptance/ mindfulness-based approaches have similar, rather modest effects on patients with chronic pain (15) (16) (17) . Although these treatments may yield greater benefits when offered by skilled clinicians outside of randomized trials, only a minority of patients have clinically significantly improvement, and even these patients continue to have some pain and impairment (18) . Thus, more effective psychological treatments are needed. 2. Chronic pain is heterogeneous. Current psychological treatments rarely differentiate types of chronic pain; "pain is pain" is a common perspective, leading clinicians to use the same basic approach with most or all patients with pain. An alternative perspective argues that chronic pain can be differentiated by etiological mechanisms, which vary in the degree of involvement of the central nervous system versus peripheral somatosensory system (19, 20) . Centralized (central nervous system-based) pain (i.e., somatoform pain, central sensitization pain, or "nociplastic pain") is predominant in fibromyalgia (FM), irritable bowel syndrome (IBS), pelvic pain, temporomandibular pain, tension or migraine headaches, and many patients with musculoskeletal presentations, particularly chronic low back and neck pain. Peripheral pain, in contrast, occurs in most patients with conditions that are nociceptive (i.e., driven by injury, inflammation, oxygen deprivation, malignancy, or other structural anomaly) such as rheumatoid arthritis, inflammatory bowel disease, erosive osteoarthritis, sickle cell disease, and cancer, or that are neuropathic (i.e., nerve-impairment pain), such as diabetic neuropathy and sciatic pain that is clearly derived from nerve compression. Although psychological processes are undoubtedly involved in all types chronic pain, and some patients have both centralized and peripheral pain, it is important to determine the extent of centralized pain a patient has, because psychological factors seem to play a stronger role in the etiology and maintenance of centralized than peripheral pain (19, 21) . 3. There is a weak link between pain and findings from imaging or physical examinations. Patients and providers often point to imaging abnormalities (e.g., disc problems, cartilage degeneration) or minor physical examination anomalies (e.g., leg length discrepancies, scoliosis, subluxations, scar tissue) and conclude that the pain is nociceptive or neuropathic-caused by the structural anomaly. Although such findings may emotionally validate patients and providers and reduce their sense of uncertainty, the abnormality is often not the cause of the pain. Such abnormalities are found in many asymptomatic people, and 85% to 99% of people with chronic back pain and other centralized syndromes have no obvious structural disorder or peripheral pathology that accounts for their pain (19, (22) (23) (24) . The leading pain psychotherapy models, however, remain agnostic about the etiology of the pain and do not address patients' incorrect attributions of pain etiology. Clinicians may believe that diagnosing pain subtype is difficult and potentially stigmatizing. However, the attribution that centralized pain stems primarily from peripheral tissue damage maintains patients' fears that their pain signals dangerous bodily damage. This fearful belief can decrease patients' motivation to engage in needed psychological and behavioral changes, thereby impeding treatment.
4. The brain not only modulates but also generates pain. It is widely accepted that the brain-through conditioning, cognitions, and emotions-can modulate or influence the perception of peripheral nociception. Underappreciated, however, is the brain's ability to generate pain with little or no peripheral nociception (25, 26) . This proposal is supported by experimental research on pain-generating phenomena, including the nocebo effect (27) , the rubber hand illusion (28) , empathic pain (29) , and hypnotically induced pain (30) . Predictive coding theory posits that the brain constructs the interoceptive experience of pain based on its predictions of pain (31) (32) (33) , and previous acute pain episodes shape strong expectations. Centralized pain can be attributed to activation of the brain's "danger alarm system"-a system that creates pain in response to the presence or threat of tissue damage. Interestingly, psychological threats related to adverse experiences or conflicts are closely linked to this system, and such threats can trigger the danger signal of pain in the absence of a physical injury (34, 35) . Once generated, the pain can easily be learned by conditioning and reinforced by fearmotivated reactions to pain that further activate the danger signal, thus leading to chronic centralized pain. 5. Adverse life experiences and psychological conflict matter.
Chronic pain creates stress, but stressful life experiences, psychosocial adversity, and trauma also predispose to, precipitate, and perpetuate pain, especially centralized pain (36) (37) (38) (39) (40) (41) (42) . The influence of psychological conflicts (e.g., intimacy or autonomy struggles, shameful secrets, perfectionism, fear of assertion, or social rejection) is underappreciated, but such conflicts also seem to contribute to centralized pain (43) (44) (45) . The emotional processes stemming from external adversities and internal conflicts seem to sensitize neural pathways that drive pain (46, 47) . The leading psychological treatments for chronic pain, however, generally do not target or address the emotionally difficult life experiences that contribute to centralized pain. 6. Emotional experience and expression are important change processes. What should be done about the emotions that are triggered by adverse experiences or psychological conflicts? Theory and research on experiential, psychodynamic, and exposure psychotherapies demonstrate the power of emotional processing-becoming aware of one's avoided primary emotions, experiencing and expressing them in new and adaptive ways, and reflecting on and understanding links among one's emotions, avoidance strategies, and symptoms (48) (49) (50) . However, unlike the highly effective exposure-based CBT treatments for anxiety disorders, CBT for chronic pain seeks to directly downregulate negative emotions through techniques such as relaxation, cognitive reappraisal, or pleasant activity engagement. Acceptance-based approaches value emotional experiencing, although meditation and mindfulness are likely less emotionally activating than experiential and exposure techniques, nor do they purposely elicit the expression of emotions. 7. Chronic pain can be substantially reduced or eliminated.
The terms "chronic" or "persistent" imply that pain lasts a long time-perhaps a lifetime. If true, then managing, accepting, or living with pain-as advocated by the leading therapies-is appropriate. However, thousands of case reports and testimonials claim that chronic pain has been either substantially reduced (e.g., 75% or 90% reduction) or eliminated (51) (52) (53) (54) (55) . The possibility of reversing pain via psychological change applies mostly to centralized pain, we believe, because-in the absence of ongoing tissue damage/nociception-adaptive learning (brain neuroplasticity) is sufficient to disengage the danger alarm mechanism and reduce emotion and cognition-generated pain activation (56, 57) .
PAIN INTERVENTIONS THAT ADDRESS THESE LIMITATIONS AND MISSING PERSPECTIVES
Given these limitations and considerations, we and others have developed and tested various treatments for chronic pain. Here, we briefly describe six promising approaches, all of which have contributed to our integrative model.
1.
Pain reappraisal or reattribution therapies. Several approaches attempt to counter the fearful belief that chronic centralized pain signals dangerous tissue damage. Sarno (51, 58, 59 ) popularized this approach by educating patients to attribute such pain to their brains and unconscious emotions rather than peripheral damage, and he reported very high rates of pain relief or elimination. Although controlled studies of his approach are lacking, partial support of this model is provided by numerous trials showing the benefits of pain neuroscience education or "explaining pain"-teaching patients that chronic pain is primarily brain-based and strongly influenced by psychological factors (60, 61) . The early practice of co-author HS was based on Sarno's model and included pain neuroscience education, mindfulness techniques, and expressive writing. An uncontrolled study of 72 of HS's patients revealed substantial benefits 6 months later: two thirds of the patients had at least 30% pain reduction, and fully one third had at least 70% pain reduction (62) . We conducted a randomized trial of this approach among patients with FM; nearly half of treated patients (45.8%) had at least 30% pain reduction at 6-month follow-up, compared with 0% of waitlist controls (63). 2. In vivo pain exposure therapy. This approach is based on the fear-avoidance model of pain, which posits that unwarranted fear of pain-inducing movement or activity maintains both pain and disability (64) . This therapy encourages patients to gradually increase actions that elicit pain, while challenging their fearful beliefs that such actions are dangerous. A review of several trials shows support for this approach (65) . Because some patients have difficulty dealing with the negative emotions that are elicited by in vivo pain exposure, Linton and colleagues (66,67) developed a hybrid emotion-focused exposure treatment that incorporates emotion-regulation skills into in vivo pain exposure therapy. In a small case series, most patients who received this hybrid therapy showed substantial improvements in both pain and physical functioning (66). 3. Expressive writing/emotional disclosure. To address the impact of unresolved stressful life experiences or psychological conflicts on chronic pain, we and others have tested whether reversing emotional avoidance or inhibition by privately writing or speaking about stressors will reduce pain. Trials of expressive writing or emotional disclosure have found mixed results: there have been inconsistent, often null effects for people with rheumatoid arthritis (68) (69) (70) (71) (72) (73) , but some benefits for those with FM (74, 75) , pelvic pain (76) , and musculoskeletal pain (77, 78) . Our review of this literature concluded that these techniques may be more helpful in patients with centralized pain than those with nociceptive pain conditions, such as rheumatoid arthritis, perhaps because of the higher levels of life stress and emotional problems in patients with centralized pain compared with RA (79). 4. Trauma-focused psychotherapies. Trauma-focused psychotherapies are potentially powerful approaches to resolving stressful experiences. One intervention, eye movement desensitization and reprocessing, has been examined in patients with comorbid trauma and chronic pain (80, 81) , and a review of these trials concluded that eye movement desensitization and reprocessing reduces and sometimes eliminates pain (80) . We found that a 10-session trauma-focused emotional exposure therapy for patients with FM and trauma histories led to substantial symptom reduction in 20% of the patients and moderate improvements in another 40% (82). 5. Intensive short-term dynamic psychotherapy (ISTDP). This contemporary version of psychodynamic psychotherapy helps patients identify and experience unconscious emotions by overcoming defenses used to block such emotions and then facilitating patients' understanding of the role such emotions and conflicts play in their symptoms, including pain (83) . ISTDP has been tested in patients with pain disorders in a growing number of trials, demonstrating equivalence to CBT (84) and superiority to mindfulness-based stress reduction (85) for centralized pain conditions, and outperforming medical care for pelvic pain (86) . Uncontrolled studies suggest the effectiveness of ISTDP for headaches (87) . A meta-analysis of trials of short-term psychodynamic psychotherapy for somatic disorders, many of which included pain as a primary symptom, revealed medium to large effects, and the strongest effects occurred for those therapies that emphasized emotional experiencing (49). 6. Emotional awareness and expression therapy. Our early pain reappraisal/reattribution-focused treatment, described previously, has evolved to include a stronger focus on emotional processing of unresolved trauma and conflict, especially for patients for whom these problems are salient. Borrowing from ISTDP, experiential therapy, exposure therapy, expressive writing, and emotional rescripting (48, 79, 83, (88) (89) (90) (91) , we labeled our approach emotional awareness and expression therapy (EAET).
We have tested EAET in various centralized pain conditions, helping patents experience and express their primary, adaptive emotions related to trauma or conflict, first in session and subsequently-in a balanced and moderated manner-in actual relationships. We have conducted several randomized controlled trials of EAET protocols that differ in length and format. In a recent large-scale trial of 230 patients with FM, we demonstrated that eight-session group-format EAET is superior to FM education on most outcomes at 6-month follow-up and superior to CBT on several pain-related outcomes (92) . In another trial, three sessions of individual EAET reduced symptoms and improved quality of life in IBS (93) , and a three-session group protocol that focused specifically on anger awareness and expression improved headaches (94) . A single, 90-minute EAET interview reduced pain and psychological symptoms among primary care patients with medically unexplained pain and other symptoms (95) , and the same protocol reduced women's chronic pelvic pain and symptoms (96) . Note that EAET, as conducted in these trials, purposely excluded cognitive-behavioral and mindfulness techniques so that we could test a theoretically "pure" emotion-focused therapy. We also did not emphasize reattributing the source of pain to the brain rather than damaged tissues or decreasing the pain/danger alarm mechanism-goals that may be more important in patients who have localized musculoskeletal pain, such as chronic low back or neck pain, than patients with FM, IBS, or headaches, for example. Our integrative model, which we describe next, includes techniques from CBT and acceptance/mindfulness-based approaches and emphasizes pain reattribution and fear reduction so that a broad range of patients with centralized pain can be successfully treated.
AN INTEGRATIVE ASSESSMENT AND TREATMENT MODEL FOR CENTRALIZED PAIN
We now present our approach to working with patients with chronic pain, which is presented pictorially in Figure 1 . We begin with an assessment to determine the degree to which patients have centralized pain and are, therefore, appropriate for our treatment approach. Treatment integrates aspects of pain neuroscience, pain reappraisal/ reattribution, pain exposure therapy, expressive writing, ISTDP, and emotional awareness and expression, all of which have some empirical support, as described previously. We include several cognitivebehavioral and mindfulness techniques, which are adapted to fit our conceptual framework. We next describe our assessment or diagnostic process and treatment, followed by clinician characteristics and attitudes that we think are important for the success of this approach. We conduct a detailed interview that focuses on pain patterns, health and developmental history, psychosocial issues linked to the onset or exacerbation of pain, a review of medical records and scans (if available), and a physical examination. The findings are then integrated to determine the degree to which the patient has centralized pain. 
CLINICAL APPLICATIONS
Psychosomatic Medicine, V 81 • 114-124healing has occurred; (b) has a distribution that is inconsistent with a structural disorder, such as located on one whole side of the body or the entire arm or leg; (c) shifts from one location in the body to other locations or spreads from one area to adjacent regions over time; and (d) varies with time of day, place, or activity in patterns related to certain triggers, such as movements, sensory input, environments, interpersonal interactions, or stressrelated emotions. Asking the patient to imagine experiencing a triggering event (e.g., turning the neck or sitting on a hard surface), without actually moving, often causes the painful sensation to occur. This response strongly suggests the presence of centralized pain. 2. Psychosocial and medical history. Patients' histories may reveal findings strongly suggestive of centralized pain, such as the presence of other central sensitization symptoms or syndromes (e.g., headaches, irritable bowel syndrome, pelvic pain, temporomandibular joint disorder, etc.), and hypersensitivity to stimuli such as bright light, sounds, smell, heat, or cold. In addition, the interview may reveal psychosocial features that are associated with centralized pain: (a) significant adverse childhood experiences, which can sensitize the pain neural danger/alarm mechanisms; (b) internal conflicts that create anxiety, such as excessive worry about being judged, a strong desire to please others, perfectionism, and self-criticism; (c) pain onset or exacerbation associated with events or experiences that typically cause people fear, anger, grief, or guilt; and (d) changes in pain and other somatic symptoms that occur during the interview when stressful experiences or conflicts are explored, especially when inhibited memories and emotions are activated. We note that these psychosocial and emotional features (a to d) are not specific to centralized pain conditions and are found in some patients with noncentralized pain and other disorders. We include them, however, because they are more likely to occur in centralized than noncentralized pain conditions and, importantly, assessing these psychosocial and emotional processes helps prepare the patient and guide the clinician for the subsequent treatment. 3. Physical examination and review of records and scans. In centralized pain, the physical examination does not reveal objective findings, such as abnormal reflexes, decreased muscle strength, or loss of sensation. Rather, one often finds paresthesias, allodynia, hyperalgesia, or radiation of pain in response to touch or pressure on various parts of the body. It is important to exclude nociceptive or neuropathic pain, but one should be cautious attributing pain to abnormal imaging results in the absence of clear pathological findings such as inflammation, fracture, or tumor. As mentioned, nonspecific findings, such as degenerative disc disease and bulging discs, are normal in the adult population and should not be taken as prima facie evidence of pain causation (9, 22) . Similarly, one should be cautious of attributing pain to minor structural anomalies, such as leg length discrepancies, muscle tightness, scoliosis, or subluxations, which are often normal variants or even effects of pain, rather than causes of pain.
Integrative Psychological Treatment for Centralized Pain
The treatment described here is designed for those patients whom the assessment has identified as having primarily centralized pain, which we often label for patients as "neural pathway" pain. The treatment has five major components, as depicted in Figure 1 . We usually implement these sequentially, starting with pain neuroscience education, followed by cognitive, behavioral, and mindfulness techniques. These techniques are particularly important for patients with localized musculoskeletal pain (e.g., back, neck, arm, etc.) and may prove sufficient for many of them. If their pain remains little changed, however, or unresolved trauma or psychological conflicts seem to be impeding pain reduction, then we proceed to focus on emotional and interpersonal changes. We also often move quickly to emotional and interpersonal techniques for those patients who readily acknowledge that stress and their brains, rather than their bodies, play the primary role in their symptoms, such as many patients with FM. Note that all of these interventions target two broader change processes-helping patients learn that (1) they are not helpless bystanders but rather empowered participants in their recovery and (2) their pain as well as their stressful life events and emotional reactions are not inherently dangerous and should be courageously approached rather than fearfully avoided.
1. Educate about pain. This vital step begins during the intake interview and continues through early treatment sessions. The belief that the pain is due to a peripheral or structural abnormality can maintain the brain's danger/alarm pain mechanism and reduce patients' self-efficacy to reduce or eliminate pain. In contrast, when patients understand that their pain is real yet caused by central rather than peripheral processes, subsequent treatment is facilitated. It is critical to validate that the pain is not "imaginary" or "made up" and to emphasize that the patient is neither at fault nor experiencing a "mental condition," but rather a neural pathway condition that is changeable. We borrow from pain neuroscience education, or the explaining pain model (61), but we enhance it by personalization or tailoring-integrating findings from the assessment into the education about the patient's pain. In addition, when patients experience changes in their pain or other symptoms coincident with imagining pain-eliciting actions, discussing difficult topics, or activating certain emotions, patients experience a powerful, first-hand demonstration of the influence of their brain on their pain. We have observed that some limited pain reduction commonly occurs in patientsand a small number of patients experience significant pain relief or even pain elimination-when they realize and accept that their body is not damaged, that their pain is driven by their central nervous system, and that they can recover. This step often needs to be reiterated during the course of treatment, as patients frequently fall back into erroneous peripheral explanations for centralized pain. 2. Reduce perceived danger. The next step is to help patients "retrain their brain's neural pathways" and reduce the pain danger alarm-an approach that, when combined with steps 1 and 3, is sometimes referred to as "pain reprocessing therapy." We use various techniques to help patients reduce their fear, frustration, and excessive attention to their pain. We borrow the practice of adaptive self-statements from CBT and encourage patients to be less fearful when experiencing pain by creating and repeating statements that affirm their health and lack of concern about the pain (103) . For example, patients are encouraged to remind themselves that "my pain is in my brain," "there is nothing wrong with my body," "the sensations are real but temporary," and "there is no danger." Mindfulness training combined with the conviction that the brain is the source of the pain can facilitate experiencing pain as a nonharmful sensation, thus further reducing the pain-fear-pain cycle. Because patients commonly have negative thoughts about their pain as well as their past and future, mindfulness techniques can help patients see such thoughts as the brain's construction, and that disregarding them helps reduce the brain's danger/ alarm mechanism. 3. Increase adaptive behaviors. This treatment component is usually presented simultaneously with the previously mentioned techniques that reduce perceived danger, so that cognitive and behavioral changes facilitate each other. Patients often lead physically and socially restricted lives. Thus, borrowing from in vivo pain exposure therapy, we encourage patients to engage in graded or hierarchical exposure to activities that they have avoided because of pain. In addition, patients should engage in these activities with the conviction that their bodies are not damaged and will not be injured by these activities and that the pain is stemming from a changeable brain. Patients can help themselves re-engage in both physical and social activities, despite pain, by adding health-affirming self-statements and mindfulness of harmless sensations, which further reduces fear and the danger alarm. Importantly, such behavioral activity engagement has two goals-to help patients decrease pain specific as well as general fear and helplessness and to help them become more free or flexible in their behaviors, both of which reduce pain and improve functioning. 4. Facilitate emotional processing. Some patients' pain is linked to a broader pattern of avoided activities, relationships, places, memories, and other emotion-eliciting experiences stemming from conflicts or adverse life experiences. Because negative emotions-and how patients deal with them-may drive the development and persistence of centralized pain, addressing such maladaptive emotional experiences is important for many patients, especially those with classic centralized syndromes (e.g., FM, IBS, headache, pelvic pain) and those who acknowledge unresolved trauma or conflict. Using EAET techniques, we help patients disclose traumatic or conflicted experiences, including secrets, and become aware of, experience, and express the primary adaptive emotions that they have been avoiding. That is, we target for activation those emotions that are appropriate to circumstances that elicited them: anger when victimized or treated unjustly, guilt when having harmed another, sadness when losing a valued object, pride when having accomplished, love toward attachment objects, etc. We use expressive writing (particularly "free writing" and "unsent letters") as homework assignments to facilitate access to memories and feelings related to childhood traumatic events or current stressors. Writing exercises are brought to session, where they can be used to facilitate in-session processing of avoided emotions through "experiential enactments." That is, we help patients recall being present in the stressful experience (i.e., "go back to a specific time, place, and interaction") and then speak and express, with voice and body, their suppressed thoughts and feelings to the imagined person involved. These emotions are expressed fully with voice, language, and body in therapy sessions, but acting out these emotions outside of the session is strongly discouraged. Importantly, patients do not just "relive" the often painful, terrifying, shameful, or hurtful experience as happened originally; rather, they "rescript" it by accessing the feelings that were present but not expressed (often including anger) and imagining and acting out alternative outcomes to create "corrective emotional experiences." This work in the clinic, which is often emotionally intense, is commonly followed by a sense of relief and pain reduction, along with enhanced awareness of the patient's feelings, desires, and motivation to change the way the patient relates to others in real life. These exercises also help patients more clearly identify their emotions when they have a pain exacerbation in daily life, and they can remind themselves that they are experiencing a certain emotion, and the pain is just a signal of an important emotion to which they should attend. Note that people exposed to adverse childhood events are likely to carry a mixture of feelings toward their abusers, including rage and guilt about the rage, and processing these entwined feelings is important. Many patients have difficulty with compassion and forgiveness, particularly toward themselves. Thus, we include perspective-taking techniques to facilitate self-compassion and self-forgiveness. 5. Encourage adaptive interpersonal communication. Many patients feel stuck in family, employment, religious, or other social situations, and consistent with ACT, it is important to encourage exposure to and re-engagement in patients' valued activities despite the negative emotions that are generated in the process. Patients' most important stressors usually involve other people, who often continue to serve as a source of emotional conflict and pain. Although emotional processing techniques sometimes resolve such conflicts, many patients need help changing how they relate to others in real life. Often, patients need to balance their need for assertion or power (setting boundaries, expressing desires, declining requests) with their need for connection (expressing love, gratitude, or sadness; apologizing; opening up). Such actions are often frightening, and patients usually benefit from first conducting emotional awareness and expression toward the imagined other person in private or in the clinic, so that they are aware of their feelings and desires and more motivated to address these relationships in real life. In session, patients are first encouraged to engage in EAET exercises, as described previously, then role-play how they might interact with key people in their lives, and then "try it out there." Although the in-clinic emotional processing may be intense in expression and language, we encourage patients to show balanced and moderated expression with others in real life, which we think is facilitated by healthy resolution of the emotional conflict in session
Clinician's Perspective, Attitude, and Style
The approach we are describing is most successful when clinicians maintain certain attitudes and behaviors. Given the stigma and dualism associated with mind-body symptoms, it is vital that clinicians believe in the reality of their patients' pain-patients absolutely do experience bodily pain-and clinicians should communicate this clearly to patients. It is unfortunately common for clinicians to harbor stigma toward patients with centralized pain-that their pain is not as "real" as peripheral or nociceptive pain. Clinicians can avoid this trap by considering the adverse life events that often precipitate and maintain their patients' pain. The clinician should also express optimism about the possibility of pain reduction or elimination, given sufficient changes in the patient's beliefs, actions, emotions, and relationships. A caring and empathic attitude is needed toward patients who are having difficulty understanding or adopting the model of centralized pain or making changes in their emotions and relationships. Because some patients struggle with the idea that the pain is their fault or a sign of mental illness, clinicians should normalize neural pathway pain by emphasizing its high prevalence and informing patients that mind-body symptoms occur in almost everyone at times. We also suggest that clinicians disclose to patients their own personal mind-body reactions or symptoms. Although views of this practice vary, we have found that such clinician disclosure not only serves as a model for patients but also powerfully validates them.
Eliciting the experience and expression of patient's negative emotions can be challenging for both patients and clinicians. Interpersonally sensitive clinicians may collude with frightened patients to avoid eliciting negative emotions, particularly healthy anger, which is often the most important-but scariest-emotion to experience and express. Clinicians should use "dosing" techniques if patients'-or their own-emotions become too strong or dysregulated-shifting into a cognitive or reflective mode or encouraging adaptive self-statements or mindfulness. However, it is important for clinicians to believe that activating patients' avoided emotions is-like centralized pain-safe rather than dangerous and that doing so can result in improved clinical outcomes.
INTEGRATIVE APPROACH APPLIED TO MR. A
We now revisit the case of Mr. A. in light of our assessment and treatment model. Mr. A. had a 2-hour intake session and three follow-up treatment sessions with HS. The initial evaluation revealed that Mr. A's pain shifted locations (alternately in his back, neck, and abdomen), had spread to new locations over time, and completely remitted while on vacation. Although Mr. A. did not report significant childhood trauma, he had substantial anxiety and self-criticism, stemming in part to a conflict-fear of rejection by his father-contributing to Mr. A.'s perfectionism. Other centralized symptoms included abdominal discomfort and headaches, and stressful events preceded the onset of these symptoms. There were no objective neurological findings, and although the MRI showed abnormalities in his neck and lumbar spine, the prevalence of such degenerative or bulging discs in his pain-free age cohort is 68% and 50%, respectively, suggesting nonspecific findings. Overall, the evidence strongly suggested that Mr. A's pain was primarily centralized rather than nociceptive or neuropathic, and he was deemed appropriate for our treatment.
HS shared these findings, explaining to Mr. A that his pain was due to his brain's neural pathways. Mr. A generally accepted this explanation, although he retained some doubts about its validity because of the severity of his pain. However, he was excited and relieved about the possibility of recovering, because this explanation "makes more sense than what other doctors have told me." HS then recommended affirming self-statements for Mr. A to mentally rehearse: that he "is healthy, strong, not damaged, and not afraid of the pain." He also received training in mindful awareness of his breathing and painful sensations, to be followed by statements that he was "not damaged," his "brain was creating these harmless sensations," and he "will recover." He was encouraged to begin engaging in more physical and social activities to reverse the domination that pain had over his thoughts and actions.
At session 2, Mr. A. reported having some days when his pain was much better, but other days when his pain increased. Between sessions, he had engaged in expressive writing about work stress, and the increased pain could have resulted from the activationbut not resolution-of his conflicted emotions. He was reassured that he was healthy and that changing neural pathways requires time and effort, particularly addressing core conflicts. During session, he was encouraged to express his feelings-primarily anger-to an image of his boss in an empty chair, which provided some relief, although he experienced stomach discomfort in the process. This exercise activated childhood memories of his father, and he was encouraged to write an unsent letter to his father as homework. The session ended with another mindful awareness exercise-to experience pain without fear and to experience and accept his anger, which resulted in a dramatic reduction in pain within 10 minutes. By session 3, Mr. A's pain was much reduced, and he reported realizing that he was still quite angry at his father for intimidating him but also that he still loved his father and was sad about their lack of closeness. He read his unsent letter aloud and then experientially enacted a stressful boyhood interaction with his father, voicing both his anger and his sad yet loving feelings quite clearly and without much guilt. He experienced much reduced tension, and his pain ratings dropped to near zero. Session 4 focused on how he might interact with both his father and boss in healthier and more direct ways, and he reflected on changes he had made.
A follow-up telephone call 3 months later indicated that Mr. A's pain had decreased to "minimal," he was exercising several times per week, and he had become more assertive about his needs at work. He felt more relaxed and open while visiting his father, adding that he was able to speak more honestly to him. At a 6-month check-in, Mr. A reported being basically pain-free, with only occasional twinges of discomfort, which he countered by just observing the pain and examining his feelings.
CHALLENGES AND SOLUTIONS
There are a range of challenges to this approach. The concept that the brain not only modulates peripheral nociception but also generates pain with little or no tissue damage is counter-intuitive to most patients and providers. Clinicians often think that it is rare to encounter somatic symptoms caused by the central nervous system, but many-perhaps most-patients who seek pain treatment have centralized pain, although we recognize that some patients have a combination of centralized and peripheral contributions to their pain. We also recognize that the proposal that centralized pain might be substantially reduced or even eliminated could result in patients becoming even more hopeless and discouraged, if they do not achieve this goal. Because some patients, however, can and do show remarkable pain reductions, we think that failing to seek this goal is a disservice to patients.
It can be difficult to diagnose centralized pain, because the clinical picture may be complicated, and providers may not have the training or time to do so. Our experience, however, is that a range of clinicians-physicians, nurses, physical therapists, psychologists, social workers, and chiropractors-can be taught to make this diagnosis when the clinical scenarios clearly fit, as is often the case, such as with Mr. A. If the diagnosis is unclear, one might have further testing to rule out peripheral pathology or engage in continued observation of the symptom patterns, which will often clarify underlying mechanisms. For patients with primarily peripheral (nociceptive, inflammatory, or neuropathic) pain-as well as those showing little or no benefit from our approach, we recommend the more widely-available pain management approaches, such as CBT or ACT. For patients with centralized pain who are not interested in our approach, we offer some basic pain neuroscience education and the option for future treatment, if patients' alternative pursuits prove unsatisfactory. Nonetheless, once presented with the neuroscientific and clinical evidence, many patients will understand and accept the model of centralized pain and the possibility that "changing your brain can change your pain." We think that such patients can be treated by a range of providers within their usual clinical practice, aided by published materials that describe either our approach (52, 97) or similar ones (51, (53) (54) (55) 104, 105) .
In our practice and clinical trials, we have explored different durations and formats of this approach. We have offered a single assessment and education-oriented session (which may include experiential and expressive components), brief courses of therapy (e.g., 3-5 sessions), a 4-week "class," and an eight-session group intervention. Many patients need more therapy than this, however, especially to reverse long-standing patterns of emotional and interpersonal avoidance or conflict. Individual treatment is easier than group therapy not only to schedule but also to implement, because patients have unique emotional issues that often need individual attention. However, there are benefits to group approaches. Each group usually has one or more patients who not only strongly endorse the model but also have the courage to disclose their private struggles and engage in emotional expression exercises, which helps other group members do so. Group validation of one's disclosures, expressions, and change efforts is powerful, and other group members can facilitate role playing and other interpersonal change experiences. Compared to individual therapy or to group therapy that is relatively structured and didactic, the group format of our approach requires particularly flexible and strong therapists.
CONCLUSIONS
The epidemic of chronic pain continues to grow, and the limitations of current conceptual models and interventions are becoming clear. We now know that the central nervous system rather than peripheral tissue pathology plays the key role in many people's chronic pain. Fearful and avoidant thoughts, emotions, and behaviors not only about pain but also about broader and longer-standing stressors and conflicts drive and maintain neural pain networks. Distinguishing centralized from peripheral pain is possible in most patients and allows appropriately targeted treatments. For those with centralized pain, therapy such as that described here can create powerful changes, reducing fear-based avoidance of action, emotions, and relationships, which can result in dramatic reductions or even elimination of pain. Given this possibility, one should question whether the term "pain management" is too narrow or pessimistic; we think that pain "treatment" or "recovery" better describes the goal of our approach. Moreover, we wonder whether the field's recognition of the causal links between stressful experiences and centralized pain will challenge the inefficient-and ironic-organization of many health care systems, where patients' trauma is treated in one clinic, but pain is managed in another.
As the neuroscience of pain becomes more understood and accepted within the medical, mental health, and lay communities, we anticipate that the concepts and treatment we are advocating will become less stigmatized and more practiced. We encourage clinicians and researchers to devote greater efforts to diagnose centralized pain and implement this therapy for those patients, while also developing and testing modifications or alternatives that might have even greater impact-both efficacy and reach-for the millions who suffer from chronic pain.
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